Introduction
A number of studies1>3) have been reported for electroosmotic dewatering of sludge. However, studies have scarcely ever been made from the point of view of design of practical equipment. Accordingly, there is almost no development of practical electroosmotic dewatering equipment. Electroosmotic dewatering is caused by mass transfer in the electric double layer by the action of an electric field. Therefore, the electroosmotic dewatering mechanism is qualitatively different from that of mechanical dewatering. Electroosmotic dewatering may be effective for colloidal and gelatinous sludges which are difficult to dewater by mechanical methods.
In the previous papers4>5), the electroosmotic dewatering for compressible sludge under condition of constant electric current was theoretically analysed by using the model of electroosmotic flow through a compressible-particle packed bed. It was experimentally confirmed that the equations obtained theo-retically were appropriate for the design of electroosmotic dewatering equipment. And it has become clear that electroosmotic dewatering is particularly effective for a gelatinous sludge such as bentonite5).
Komagata2) has proposed as electroosmotic dewatering 
If the water content in the sludge is large, ea in each sludge bed is much smaller than ew. Therefore, ela and e2a can be neglected. In the case of the above condition, Eq. (10) The relation between the electric power consumption Wand / is obtained by the following method. The electric current density, It, passing through the cross-section of sludge bed at / is shown by Ohm's law as follows:
/t=^i£i (12) From Eqs. (2) and (8), Ex is obtained and then It is expressed as follows:
Hence, Wis written as Eq. (15) from the following Eq. (14).
By neglecting ela and e2a, Wis approximately rewritten as Eq. (16) deionized water and is packed in part S in Fig. 2 . The initial concentration of solid in the sludge is nearly equal to the concentration of solid thickened by gravitational sedimentation. As shown in Table  1 , both white clay and bentonite particles have negative C-potential.
Therefore, the polarity of electrodes is determined as follows: the upper electrode is anode and the lower one is cathode.
The electric fields under condition of constant voltage are applied to the sludge bed by a regulated D.C. power supply © and It is measured with an automatic recorder ®.
The electroosmotic coefficient a is obtained according to the same procedure as described previously5\ For sludges of both white clay and bentonite, the relation between the total dewatered volume QT and t is shown with Vo as parameter in Fig. 3 . QTis the sum of QEand the dewatered volume by gravitation. Figure 3 shows that electroosmotic dewatering under condition of constant voltage is very effective for gelatinous bentonite sludge which is hardly dewatered by gravitation. In the case of bentonite sludge, the dewatering efficiency (ratio of terminal QT to the initial water content of sludge) is 28.5% when Vo is 12 volts. In the experiments of vacuumdewatering of bentonite sludge, as an example, the dewatering efficiency was about 7.3% under a vacuum of 600 mmHg.That is, the dewatered volume by electroosmosis is about 4 times the dewatered volume by vacuum method. From this result, it is found that electroosmotic dewatering is very useful for sludge which is difficult to dewater. Therefore, uE also becomes constant from Eq. (2) and QEis given as the following approximate equation. QE=Aelwa(VolHo)t (19) In the case of bentonite sludge in Fig. 5 Fig. 6 .
In the case of white clay sludge, the calculated values show good agreement with the observed values and Wis nearly linear with respect to t. This is due to above-mentioned electrical characteristic that the electric resistance of sludge almost never changes in the dewatering process. Therefore, It in Eq. (12) becomesconstant and the relation between Wand t for such a sludge can be approximately given as the following linear equation from Eq. (14). W= (Ah V*IH«)t (20) For the bentonite sludge shown in Fig. 6 , the observed values are slightly large compared with the values calculated by Eq. (16) and the difference between them increases with increasing Vo. It is thought that this difference is caused by the following reason. It was observed that It increased because of ionization from the surface of upper electrode by anodic oxidation and It decreased soon because of increasing electric resistance of sludge bed with dewatering. However, It in Eq. (13) Japan, p. 280 (1975) . 5) Yukawa, H., H. Yoshida, K. Kobayashi and M. Hakoda: /. Chem. Eng. Japan, 9, 402 (1976) .
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